New nonbonded interactions calculation strategy for rectangular systems. I. Preliminary molecular dynamics study of solvated Na(+) ion.
A new molecular nonbonded interactions treatment strategy is proposed in the context of rectangular periodic boundary conditions simulations. Several molecular dynamics simulations are performed on a sodium ion in aqueous solution. Box sizes are modified from a cubic to a rectangular shape. The results are compared with those found using a classical spherical cutoff. This new method yields ion-oxygen radial distribution functions in good agreement with experimental results, thus showing its reliability. Severe perturbations in the structural orientation of water molecules in the first shell with the increase of the box length are observed under the classical cutoff method. However, these distorting effects are reduced with the present nonbonded interactions treatment.